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ADVISORY ON THE USE OF THIS DOCDMENT

The iInformation contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC)}. This document may be diatributed ¢utside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
thies document, or application or use of the information containad herein, ie
expressly conditioned upeon. and is subject to, the following underatandings
and limitations:

{a} The information waw developed for general guidance only and ie
eubject to change at any time;

{b) The information was developed under unique GSFC labaratory conditiong
which may differ substantially from cutelde conditions;

{e) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions;

{d} Tha information should not be construed as a repregsentation of
product performance by either GEFC or the manufacturer;

{&) Neither the United States government nor any perseon acting on behalf
of the United Statee government assumes any liability resulting from
the application or uee of the information.
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Radiation Report on G. Jacobs
GPEP Part No. 54ACTQ373 3. Archer-Davies
Control No. 4654 T. Ferry

A radiation evaluation was performed on 54ACTQ373 to determine the
total dose tolerance of these parts. A prief summary of the test
results is provided bhelow. For detailed information, refer to
Tables I through V and Figure 1.

The total dose testing was performed using a cobalt-6C gamma ray
source. puring the radiation testing, ten parts were irradiated
under bias (see Figure 1 for bias configuration), and two parte were
used as control samples. The total dose radiation steps were 5, 10,
15, 20, 50, 80 and 100 krads. . After 100 krads, parts were annealed
without bias at 25°C for 168 hours. The doze rate was between 0.5 =
5.0 krads/hour, depending on the total dose level (see Table IT for
radiation schedule). After each radiation exposure and annealing
treatment, parts were electrically tested according to the test
conditions and the specification limits listed in Tlable III. These
tests included two functional tests (1MH=z, at VCC voltages of 4.5V
and 5.5V) after each radiation and annealing step.

A1l ten parts passed initial electrical measurements at <Testing

temperatures of -55°C, 25¢C and 125°C, All parts passed
functionally throughout the radiation testing to 100 krads at a
resting temperature of 25°C. Tn addition, all parts passed all
parametric tests to 50 krads., At S0 krads, one part (SN 208)

exceeded the maximum specification 1imit of 500nA for I0ZH with a
reading of 792nmA. At 100 krads, two parts (SNs 205 & 208) exceeded
tne epecification limit for IOZH. SN 205 marginally failed ZIOZH
with one output reading 543nA and SN 208 failed with a maximum JIOZH
output of 1.45uA.  Also, SN 208 marginally exceeded the maximumn
gpecification limit of 8uad for Tcc? with a reading of 8.6uA. After
168 hours of annealing, SN 205 recovered to pass all tests and SN
208 failed IOZH only. Table IV provides the mean and standard
deviation +values for each parameter after different radiation
exposures and annealing treatments. Table V provides this data at
high/low  temperature pre-irradiation electrical measurements.
Tables IV & V also provide a summary of the functional test results
after each radiation/annealing step.

Any further <etalls about this evaluation can be cbtained upon
request. If you have any questions, please call me at 301-731-8954.

*In this report, the term "rads" ia used as an abbreviation for
rads (5i).
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TABLE

Generic Part Number:
GPEFP Part Humber:
GPEP Control Number:
Charge Number:
Manufacturer:

Lot Date Code:
ozantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Contrel Samples:

Part Function:

Part Technology:
Package Style:

Test Engineer:

I. Part Information

54ACTQ373

54ACTQ373

4654

C14349

Mational Semiconductor Corp.
90238

12

202, 203, 204, 205, 206,
207, 208, 209, 210, 211

201, 202

Octal Transparent Latch with
Tri-state Outputs

CMOE
20-Fin DIP

C. Nguyen



TABLE II. Radiation Schedule

EVENTE DATE

1) Tnitial Electrical Measurenents

at 25°C, ~55°C and 125°C 10/02/91
2) 5 krads irradiation @ 75 rads/hr 10/25/91
Post 5 krads Electrical Measurements 10/28/91
3) 10 krads irradiation @ 260 rads/hr 10/28/91
Post 10 krads Electrical Measurements 10/29/91
4) 15 krads irradiation € 260 rads/hr 10/29/91
Post 15 krads Electrical Measurements 10/30/91
5) 20 krads irradiation @ 260 rads/hr 10/30/91
Post 20 krads Electrical Measurements 11701791
6) 50 krads irradiation @ 1580 rads/hy 11701791
Post %0 krads Electrical Measurements 11/05/91
7) 80 krads irradiation @ 1250 rads/hy 11/05/91
Post 80 krads Electrical Measurements 11/07/91
§) 100 krads irradiation @ 1050 rads/hr 11707791
Fost 100 krads Electrical Measurements 11/08/91
9) 168 hrs annealing at 25°C 11/08/91
Post 168 hr Electrical Measurements 11/15/91

* These electrical measurements were not performed according to
the planned schedule because the ATE (5-50) was under repair.

Notes:

- all parts were radiated under biag at the cobalt-60 gamma ray
facility at GSFC.

_ a1l electrical measurements were performed off-site at 25°C,
unless cotherwise noted.

- The parts were annealed without bias at 25°C.
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Electrical Characteristics of 54ACTQ373

FUNCTIONAL TESTS PERFCRMED

Takle IIT.
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{continued}

Table I11l.
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after Total Dose Exposures and Annealing for 5S4ACT373 14, 2/
Total Dose Exposure (krads) Anneal
Pre—Rad 10 15 20 50 80 1440 168 hrs'!
Spec. Limits
Paramet-ers min max sd sd |mean =sd |rean s5d [mean sd |mean  ad ad |meann ad

TABLE IV: Summary of Electrical Measurements at 25°C

Funcl BVCC=4.5V] Pa &
Funcz BVCC=3, 5V

VOH1 v 4.4 4.5 { 0
oH2 V3,86 4.5 .05 01
VOH3 v 3.4 5.5 ] 0
VOHA yl4.86 5.5 .00 .01
VOHS v[3.8% 5.5 .09 .02
VoLl nvp Q 130 ] [}
VOL2 mvi 0 364 a5 5
VOL3 mvt o0 100 0 0
VOL4 mvy 0 36Q ag 4
VOLS mv] o0 1650 91 9
o aal 4 100 0.8 0
IIL na| =100 D Q 0
TOZH na|l 0 500 {0 ]
TOZLn nd| =500 4] 0 0
IcoH ual 0 ] 0 .06
ICCLE ud| @ B o Q6
ICCE ual o 8 i) .03
p=1, ICC mal © 1.6 0.1 .04

<Tahkla IV continued on next pager>



Table IV. (continued)

Total Dose Exgosure (krads) anneal
Pre-Rad 10 15 20 50 80 100 168 hrs
spec. Limits

Perameters min mex mean ad |mean sd |mean sd [mean sd |m2an  sd ad 54 sd
T>HL1_DQ nsl 2 7.5 [ 0.6 7 0.3 0.3 [ 5 0.3 k5197 0.4 0.3 .3 2.3
TPLH1 DO nast 2 7.5 D.5 0.3 7.3 ¢.2 0.3 0.3 .3 0.4
TPELZ 10D ns| 2.5 8.5 D.6 0.3 0.3 0.3 0.4 0.3 .3 0.4
TPLHZ 1O nsl 2.5 8.5 0.% Q.3 .3 0.3 0.3 6.3 .3 0.4
TPHZ 0 na| 1 10 C.4 0.5 0.5 0.% 0.5 0.5 .4 0.5
TPLZ O nal 1 10 0.5 J.6 0.6 0.6 0.7 0.7 .7 0.6
TPER OO ns| 2 9 0.4 0.4 0.4 0.4 .4 0.4 .4 0.4
TEEL 00 ns| 2 0.3 0.3 J.3 9.3 G.2 ] 0.3 .2 0.3
Notes:
1/ The mean and standaxd deviaticn values were calculated cver the ten parts irradiated in this testing.

The central samples remained constant throughout the test

2/ s5Statistical data fox 3 krad electrical measurements is not provided here.

can be obtained on racuast.

ing and are not included in this table.

This data is available and




Table V. Summary of Low and 1ligh Temperature
Pre-Rad Flectrical Measurements for S4ACTQ373 1

Low Temp. High Temp.

sSpea. -559C 125°C

Limits
Farametors min max sd sd
Funcl AVCC=4_5V
Fune? RVCO=5.5V
WVOHL V| 4.4 4.5 .01 01
VOH2 v 4.5 06 0s
VOH3 v 5.5 01 a1l
Vil 4 Y 3.5 .08 i)
VOHS W 3.85 5.5 0.1 .15
VoLl my| a 100 0 ]
VOL2 mv| g 500 36 34
VOL3 Y 0 140 0 Q
VoL my 0 500 45 37
VOLS mv 0 1650 11% 65
ITH nh 0 1000 T 2
IIL nAal —1000 0 g 3
I0ZH ud 0 10 0.1 0
I0ZL ud! ~10 a ] ]
ICCH ul 0 160 a )
ICCL ul g 160 { 0.1
ICCZ wal 0 160 ] 0.1
DEL ICC A 0 1.6 Q7 0.1
TPHL1 D ns| 1.5 10.3% 2.6 0.6
TELH1 DQ ns| 1.5 10.5 t.6 0.5
TEHLZ LO ns| 1.5 11.5 0.6 0.6
TPLHZ LO nal] 1.5 11.3 0.6 0.5
TEHZ OO na| 1.3 10.5 0.4 0.3
TRLZ QQ nsl 1.5 0.5 0.5 0,4
TPZH OQ ns| 1.5 11.0 0.4 0.4
TPIL OO ns| 1.3 11.0 0.3 0.3
Nate:

1/ 7The mean and standard deviation values were calculated over
the ten parts irradiated in this testing. The control samplas
remained conatant throughoult the testing and are not included in
thias takle.



Figure 1.

Vin

Radiation Blas Circuit for 54ACTQ273
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NOTES:

Vool = 5.5V 0.5V
Ny = 5.0V

" NOTE:> Each pin and those dasignaled as open o

"e;;cs;p'i: 10 and 20
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——— RADIATION TEST CIRCUIT
Vo) OPEN GROUND |- ¥Yw =5V |
265,69 v 1.3,4.7
12,15, 16, 19 10 8 11, 13, 14
Gutput Voitage J 17, 18, 20

*veltago Range 5.0 is 5.0V +0.5V

hall have a resistor of 1 k{} +5% *



